The FADS locus contains the genes FADS1 and FADS2 that encode enzymes involved in the 10 synthesis of long-chain polyunsaturated fatty acids (LC-PUFA). This locus appears to have been 11 a repeated target of selection in human evolution, likely because dietary input of LC-PUFA 12 varied over time depending on environment and subsistence strategy. Several recent studies 13 have identified selection at the FADS locus in Native American populations, interpreted as 14 evidence for adaptation during or subsequent to the passage through Beringia. Here, we show 15 that these signals of selection are confounded by the presence of parallel adaptation-16 postdating their split from Native Americans-in the European and East Asian populations used 17 in the population branch statistic (PBS) test. This is supported by direct evidence from ancient 18 DNA that one of the putatively selected haplotypes was already common in Northern Eurasia at 19
Introduction 25
Long-chain polyunsaturated fatty acids (LC-PUFA) are essential for many aspects of cellular and 26 organismal function (Marszalek and Lodish 2005; Darios and Davletov 2006) . While they can be 27 obtained from dietary sources, they can also be synthesized from short-chain PUFA (SC-PUFA) 28 through the w-3 and w-6 biosynthesis pathways. Some of the steps in these pathways are 29 catalyzed by the fatty acid desaturase genes FADS1 and FADS2 (Nakamura and Nara 2004) 30 which are located close to each other on human chromosome 11. This locus (which we refer to 31 as the FADS locus) has been targeted by selection multiple times in human evolution (Ameur, et 32 al. 2012; Mathias, et al. 2012; Mathieson, et al. 2015; Buckley, et al. 2017; Ye, et al. 2017; 33 Mathieson and Mathieson 2018). There are two LD blocks at the locus, but most studies have 34 focused on the two major haplotypes at LD block 1 (Ameur, et al. 2012 ), which we refer to as 35 the ancestral (A) and derived (D) haplotypes. LD block 1 is also where the strongest genome-36 wide association study signals for lipid levels are detected in European ancestry populations 37 (Teslovich, et al. 2010) . Haplotype D appears to have been under selection-likely preceding the 38 out-of-Africa bottleneck-in Africa, and is virtually fixed in present-day African populations 39 (Ameur, et al. 2012; Mathias, et al. 2012) . Given this, it is surprising that early Eurasian 40 populations appear to have largely carried the ancestral haplotype, suggesting selection for the 41 ancestral haplotype at some time after the split of present-day African and non-African lineages 42 (Ye, et al. 2017; Mathieson and Mathieson 2018) . By the Mesolithic-around 10,000 years 43 before present (BP)-the ancestral haplotype was fixed in Europe (Mathieson, et al. 2015) . The 44 derived haplotype was reintroduced to Europe in the Neolithic (beginning around 8400 BP) by 45 the migration of Early Farming populations from Anatolia (Mathieson, et al. 2015) , experienced 46 strong positive selection during the Bronze Age (Buckley, et al. 2017; Mathieson and Mathieson 47 2018), and is now at a frequency of around 60%. The trajectory of the derived haplotype in East 48
Asian populations is less clear, but the observations that the 40,000 year old Tianyuan 49 individual is homozygous for the ancestral haplotype and that the locus has a strong signal of 50 selection in East Asian populations (1000 Genomes Project Consortium 2015), suggest that a 51 very similar process might have occurred. 52
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